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SPECIFICATION 

1. Title of the Invention: 

TRANSMISSION TYPE SCREEN FOR LIQUID CRYSTAL PROJECTOR 

2. Claims 

(1) A transmission type screen for a liquid crystal 
projector in which an image is projected from the rear side 
and the projected image is observed from the front side; 

wherein said transmission type screen comprises at least 
a single lens sheet on which a lenticuilar lens portion is 
provided, and 

wherein the pitch of the lenticular lens portion is smaller 
than 1/3.3, equivalent to 1/2.35-1/2.65, 1/1.35-1/1.65, or 
1.35-1.45 times the pitch of pixel frames projected to said 
lens sheet by said liquid crystal projector. 

(2) A transmission type screen for a liquid crystal 
projector in which an image is projected from the rear side 
and the projected image is observed from the front side; 

wherein said transmission type screen comprises at least 
a single lens sheet on which a Fresnel lens portion is provided, 
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and 

wherein the pitch of the Fresnel lens sheet is smaller 
than 1/3.3 times the pitch of the pixel frames projected to 
said lens sheet by said liquid crystal projector. 
3. Detailed Description of the Invention 

[Field of Industrial Application] 

The present invention relates to a transmission type 
screen used for a liquid crystal projector. In particular, 
it relates to a transmission type screen for a liquid crystal 
projector in which occurrence of moires caused by interference 
between pixels projected on a screen and the screen itself is 
minimized . 

[Prior Art] 

There are two kinds of liquid crystal projectors known 
in the art. One is a reflection type projector in which an 
image is projected from the front side of a screen and the other 
is a transmission type projector in which. an image is projected 
from the rear side of a screen. 

The reflection type liquid crystal projector can project 
an image onto a wall in a room, a reflection diffuser, etc., 
can easily be installed and can be used even in a small space. 

The transmission type liquid crystal projector can 
produce a clear image even in a bright environment. Besides, 
since liquid crystal is used for it, it is possible to make 
the projector thin. For this transmission type liquid crystal 
projector, a transmission type screen is used as a screen in 
which a plurality of lens sheets are combined when necessary. 
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Conventionally, such a transmission type screen is made 
by combining a Fresnel lens sheet, a lenticular lens sheet, 
a prism lens sheet, a diffusion sheet, and so on. Above all, 
because a screen surface is bright and an angle of visibility 
is wide, the one combining a Fresnel lens sheet and a lenticular 
sheet is popular. 

[Problem to be Solved by the Invention] 

However, unlike a CRT, which itself is a light emitter 
and emits diffuse light, the liquid crystal projector emits 
light beams from a light source through a liquid crystal having 
segments which are divided by pixel frames . Therefore, shadows 
of the pixel frames clearly appear on the screen. 

Thus, when an image is projected on a conventional 
transmission type screen, the shadows of the pixel frames and 
concentric stripes of Fresnel lenses as well as vertical stripes 
of lenticular lenses interfere with one another. Accordingly, 
highly noticeable moires are caused, degrading the image 
quality. 

An object of the present invention is to solve the above 
problem and to provide a transmission type screen for a liquid 
crystal projector in which, when an image is projected from 
the liquid crystal projector, occurrence of moires is prevented 
and the image quality is not degraded. 
[Means for Solving the Problem] 

In order to solve the above problem, the present invention 
of fers.a transmission type screen for a liquid crystal projector 
in which an image is pro j ected from the rear side and the pro j ected 
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image is observed from the front side; wherein said transmission 
type screen comprises at least a single lens sheet on which 
a lenticular lens portion is provided, and wherein the pitch 
of the lenticular lens portion is smaller than 1/3 . 3, equivalent 
to 1/2.35-1/2.65, 1/1.35-1/1.65, or 1 . 35-1 . 45 times the pitch 
of pixel frames projected to said lens sheet by said liquid 
crystal pro j ector . 

Also, the present invention provides a transmission type 
screen for a liquid crystal projector in which an image is 
projected from the rear side and the projected image is observed 
from the front side; wherein said transmission type screen 
comprises at least a single lens sheet on which a Fresnel lens 
portion is provided, and wherein the pitch of the Fresnel lens 
portion is smaller than 1/3.3 times the pitch of pixel frames 
projected to said lens sheet by said liquid crystal projector. 
[Embodiment] 

Now, referring to the drawing, an embodiment of the present 
invention will be described in detail. 

FIG. 1 schematically shows the embodiment of a 
transmission type screen for a liquid crystal projector 
according to the present invention. 

In this embodiment, the case where an image is projected 
to a 50-inch transmission type screen 2 by a liquid crystal 
projector 1 will be described. 

The liquid crystal projector 1 used here is the one by 
which square pixel frames are projected at a pitch PI of 2.9 
mm to the transmission type screen 2. 
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The transmission type screen 2 comprises a Fresnel lens 
sheet 21 provided on the light source side and a lenticular 
lens sheet 22 provided on the observer side. 

The Fresnel lens sheet 21 is for making light beams from 
the liquid crystal proj ector 1 generally in parallel . Provided 
on the emission side of the sheet is a lens portion 21a whose 
pitch P2 is 0.112 mm (which is 1/25.9 times the pitch PI of 
the projected pixel frames) . 

The lenticular lens sheet 22 is for diffusing the pro j ected 
light horizontally to widen the angle of visibility. Provided 
on the incident side of the sheet is a lens portion 22a whose 
pitch P3 is 0.85 mm (which is 1/3.41 times the pitch PI of the 
projected pixel frames) . 

When an image was projected to such a transmission type 
screen 2 by the liquid crystal projector 1, no moire took place 
and a fine image was observed. 

Next, occurrence of moires was studied by changing as 
appropriate the pitch P3 of the lens portion 22a of the lenticular 
lens sheet 22 using the liquid crystal projector 1. The result 
is shown in Table 1. 

In Table 1, the value of a in the left column shows a 
ratio of the pitch P3 of the lens portion 22a to the pitch PI 
of the projected pixel frames (= P3/P1) . Evaluations are shown 
in the right column. 
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Table 1 



a 


Evaluation 


1/0.5 


X (moire with greater pitch) 


1/0.7 


A (good) 


1/0.9 


X (moire with smaller pitch) 


1/1.0 


X (moire with greater pitch) 


1/1.2 


X (moire with smaller pitch) 


1/1.4 


O (good) 


1/1.6 


A to O (good) 


1/2.0 


X (moire with greater pitch 


1/2.2 


X (moire with smaller pitch) 


1.2.4 


® (good) 


1/2.6 


X (moire with smaller pitch) 


1/3.0 


X (moire with greater pitch) 


1/3.2 


X (moire with smaller pitch) 


1/3.4 


® (good) 


1/4.0 


A (good) 



When using the liquid crystal projector, generally, 
moires occur due to a relationship between a pitch of pixel 
frames projected on the transmission type screen and a pitch 
of the lens portion (lenticular lenses, Fresnel lenses, prism 
lenses, and so on) . 

When the pitch of the projected pixel frames is equivalent 
to the pitch of the lens portion, noticeable moires in a greater 
cycle take place. Therefore, the moires in a greater cycle 
also take place when the ratio of the pitch of the former to 
the pitch of the latter is 2, 3, . . .n, or 1/2, 1/3, . . .2/n (n: 
integer) . On the other hand, when the ratio of the pitch of 



® a * m # fx ( j p> © & & & m & m 
© &m$%WF3k$& (a) ^3-168630 

©Int.CL 5 Sft9(IE# JfF*3SM4 Vfifc 3 1991)7^228 

Q 03 B 21/62 7709- 2H 

sfcBMt ggg^g 2 (^41) 

®&W<0%?F WL&7*V^tr tmnmMBx? U-v 

@# IS ¥1-308249 

@m K ¥1(1989) 11^280 

®fs w m mm mm ^mwmm^^Mnmirs i#i# *B*ra#^ 

©a si a *b X]R*mEr&6ttiKBriTi 1*14 
©ft a a mea 



mm* 

-l/2.65jB()L<ttl/!. 35-1/1. 66 
te. £*: tt 1. 3 6 - 1. 4 5 f&K * *<k ■$ kj&>£ t 



tt£T * ttar o sj * * * Moaajg* * y - v. 



— 1 « 1 — 



C©Si§#<D«ftras>x**Ttt. X 

'ixu'/X'>-K aft f- h**ia*£*>* 



J*nn¥3-1K8B30 (2) 

lxu«-5©Ts s&xsawfc*? u^Mtt> 

&7*n x * * * S & * 8 # L £ 6 K , * 7> 
s^x * ^fflOfflia^X * «J - y*fc{ft* 5 Z tT 

^x * * Alf HTSEffl*^ 

f+^-n'XBSjtiijgiSHfe^^a it* 

3.3H<kn^iV^ v 1/2.3S-1/2.65 



|&H<ttl/l.3 5-l/U5{&, fcfctt 
t. 3 5 - I. 4 5 * K&titlstzm&£ I, 

ws* tie® « fx * 

^«J-ytt, 7 u*A/uyX©A<JB/fcifc4tfc>i>tt 

< £ <> 1 fctD t/ y Xi'- ^t**C71/^V 
ft*. 

*-fxs o-f y^oaifljBA? v — -v 2 cttitt, 



sifliro^x^; x fct. a* y - y 2 c 

&ajBA * »J - y 2 tt, 3fcfflfl«<D 7 u* * u y 
1 . Rfcteou y^+^-uyXS' 
-f2 2 **fifiR£ftTH*. 

7b*/H/yXi>-h2 1MU Hflrnj/^ 

0Tfc * . tfJtfffltCtf 3 rf L P2-0. 1 1 2mm 

yX®2 1 a &Ml&l,XbZ. 

U V * * ± 7 - V V X */ - Y 2 2 VWJt* 

"C*>9. AJtffi|Ct* y f-P 3-0.8 5mm <£BI$ 
* v f PlOl/a 4 1 {&) <Z> U yXgfl 2 
2 a £#jfcl,Tfc*,> 

c©J;^«aiS^7 k jJ'»;-y2K:. «flr«J^ 
x**lfr£S»£ttEL,fc<t£*s *7 f*>*& 



-182- 



f vf-P 3 *ii£K:g*UT. *7U0£&ttfc 

1 tcMr*uy^aP2 2 a <0 ^ y f- P 3 0||$(r 
(-P3/P 1) £*LT#<K *>»tt. 

« 1 a 







1 /a 5 






1 /a 7 


A 


(JS|») 


1 /0. 9 


X 




i / 1. 0 


X 




i / 1. 2 


X 




1/1-4 


0 




1 / 1. 6 






1/2. 0 


X 




1 /2. 2 


X 


( e v f-<z>tfljt»n*7 u-) 


1 / Z 4 






J /2L 8 


X 




J / 3. 0 


X 


1 /3. 2 


X 


( t: vfoa^^i? 


1/3. 4 


0 


<&ff > 


1 /4, 0 




) 



fv*<Z>l/2.35~l/2.6 5fc, 

as ©ffijjh^ 4>2* lis t/t.ste 

1 /I. 5f&^^^L«trnfcf9*KlUfc 



ft f?ll¥ 3-168630 (3) 

uyXB (isy + t^y-uyX* ?u* 

cro*7uii. v f- 1 v yx®v> 

tr ^TMil^s XltlTnsf0^ 

2te. 3 fc~(&H<fcc&* £ $ fcEJJUlo;*;* 

n {ftfcaVMi 1 /n ft© n < 
«*KlLfc*<^T, * 7 KD&Btttfc < « *J . n 

* 7 * <fc n h t- V XfiB 0 t" 9 * fr£\iti tf /Jn 
tee v *a> i /3. 3 t) fe/hS v» i 

^XaS0tSfi®l«fl5 T J 54 tU7H:^ 



-183- 



RSA #&± n *s a a 



19DRT3-168630 (4) 
S* 1 H 




-184- 



